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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

re application of: Mathew et al. 

Serial No.: 09/494,837 Group Art Unit: 1733 

Filed: 01/31/00 Examiner: J. Aftergut 

For: METHOD OF MAKING FLUOROCARBON COATED BRAIDED HOSE 
ASSEMBLIES 

Attorney Docket No: 0153.00084 

AFFIDAVIT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 

I, Norman S. Martucci, being duly sworn, do hereby say that: 

1 . I am co-inventor of the above-captioned invention. 

2. I am skilled in the art of hose construction and have worked 
extensively in the development of a hose assembly, including coated braided hose 
assemblies and methods of manufacturing the same. 

3. Teleflex, Inc., the Assignee of the presently pending application, 
manufactures two hose assemblies. The first assembly is made in accordance with United 
States Patent No. 5,142,782 in that the Teflon hose is extruded, a braid is applied to the 

/ T eflon tube , and a dispersion inc!uding _aJhjorojgarbion^ material therein is a piPlied, 

to the braided la yer. Teleflex, Inc. also manufactures a second hose in accordance with 
the steps and claims set forth in the above captioned patent application. That is, a 
dispersion is applied ^ior to the braiding step and after the braid ing step. The "double dip" 
method of the present invention was designed to overcome problems of(uniforrT^ of 
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bonding and increased flexibility. The following data demonstrates that although the 
"single dip" method of the 782 patent provides a higher bond stren gth bet ween the fiber 
glass outer braid and the Teflon inner tube, a "double di p" method of the present invention 
unexpectedly produced less variation in the strength of the bond and also was 
unexpectedly more flexible than the "single dip!lhose-of4he-^^ 

4. The following data presented in the attached exhibits demonstrate the 
unexpected results obtained by the "double dip" method of the present invention. 

Referring specifically to the attached exhibits, the document dated 9/8/92 
shows data for single dip. The document dated 9/9/92 for Part No.: TFH-1001-060 show 
a peel strength for the single dip to be 7.41 pounds plus or minus 1,26 pounds. Hence, 
there is great variation and higher peel strength. The document in the form of the table 
dated 6/11/96 and entitled 1995 Peel Data For TFH-1002-050 shows the uniform peel 
strength data for the tubes resulting from the double dip process. The peel strength is 
lower (between 3 and 4 pounds) but the variation is tighter than that of the single dip 
process. 

5. Automotive customers have made the "double dip" hose of the 
present invention a significant commercial hose device based upon the characteristics of 
the "double dip" hose having less variation in strength of the bond and being more flexible. 



U.S.S.N. 09/494,837 



-3- 



The undersigned declares further all statements made herein of his 
knowledge are true and that all statements made on information and belief are believed to 
be true; and further that the statements were made with the knowledge that willful and 
false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issuing thereon. 



Norman S. Martucci 
Date: August , 2001 



STATE OF MICHIGAN ) 

) ss. 

COUNTY OF MACOMB) 



On this day of 2001, personally appeared 

before me, NORMAN S. MARTUCCI to me known to be the person named in and who 
executed the above instrument, and acknowledged that he executed the same for the 
uses and purposes therein mentioned. 



Notary Public 

My Commission Expires: 
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'■ INTRQDUCTIQN TO CONTINUAL IMPBOV FMENT ANR ?;t aTISTICAL PROrFR5; rnMTPni 
Section 5. Process C ontrol and Prnct f^i^ rapphiiitY (Cont.) 

To be acceptable, the process must be in a state of statistical control and the inherent variation (capability) 
must be less than blueprint tolerance. The ideal situation is to have a Case 1 process where the process is in 
statistical control and the ability to meet requirements is acceptable. A Case 2 process is in control but has 
excessive common cause variation which must be reduced. A Case 3 process meets requirements acceptably 
but IS not m control; special causes of variation must be identified and acted upon. In Case 4, the process is 
not in control nor is it acceptable; both common and Special cause variation must be reduced. 

Under certain circumstances, the customer may allow a producer to run a process even though it is a Case 3 
process. These circumstances may include: 

• The customer is insensitive to variation within specifications (See discussion on the loss function in 
Chapter n, Section 5). 

• The economics involved iu acting upon the special cause exceed the benefit to any and all customers 
Economically allowable special causes may include tool wear, tool regrind, cyclical (seasonal) vari- 
ation, etc. 

• The special cause has been identified and has been documented as consistent and predictable. 
In these situations, the following- may be required by the customer: 

• The process is mature; i.e., the process has under^ne several cycles of continual improvement. 

• The special cause to be allowed has been shown to act in a consistent manner over a known period of 
time. 



• A process control plan is in effect which will assure conformance to specification of all process out- 
put and protection from other special causes or inconsistency in the allowed special cause. 

The accepted practice in the automotive industry is to calculate capability only after a process has been dem^ 
onstrated to be in a state of statistical control. Capability is used as a basis for prediction of howthe process 
will perform using statistical data gathered from a process. There is little value in making predictions based 
on data coUected from a process that is not stable and repeataWc over time. Special causes are responsible- 
lor changes m the shape, spread, or location of a process distribution, and thus Can rapidly invalidate capabil- 
ity prediction. The vanous capability indices and ratios are based, among other things, on the requirement 
that data used to calculate them are gathered from processes that are in a state of statistical control. 

Capability indices can be divided into two categories: short-term and long-term. Short-term capability 
studies are based on measurements collected from one operating run. The data are analyzed with a control 
chart for evidence that the process is operating in a state of statistical control. If no spedal causes are found 
a short-term capabihty index can be calculated. If the process is not in control, action regarding the special 
causeCs) of variation will be required. This type of study is often used to validate the initial parts produced 
from a process for customer submission. Another use, sometimes called a machine capability study is to 
validate that a new or modified process actually performs within the engineering parameters. 

When a process has been found to be stable and capable of meetingrequirements in the short term, a differ- 
ent kind of study IS subsequently performed. Long-term capability studies consist of measurements which 
are collected overa longer period of time. The data should be collected for longcnough, and in such a way as 
to include all expected sources of variation. Many of these sources of variation may not have been observed 
in the short-term study. When $ufricient data have been collected, the data are plotted on a control chart 
and if no special causes are found, long-term capability and performance indices can be calculated One use 
for this study is to describe the ability of the process to satisfy customer requirements over long periods of 
time with many possible sources of variation included - i.e., to quantify process performance. 
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I. INTRODUCTION TO CONTINUAL IMPROVEMENT AND STATISTICAL PROCESS CONTROL 
Section 5, Process Control and Process CaDabillw (Com.) 

Several different indices have been developed because 1) no single index can be universally applied to all 
processes, and 2) no given process can be compleLely described by a single index. For example, it is recom- 
mended that Cp and CpK both be used (see Chapter II, Section 5), and further that they b$ combined with 
graphical techniques to better understand the relationship between the estimated distribution and the 
specification limits. In one sense, this amounts to comparing- (and trying to align) the 'Voice of the process" 
with the "voice of the customer" (see also Reference 22). 

All indices have weaknesses and can be misleading. Any inferences drawn from computed indices should be 
driven by appropriate interpretation of the data from which the indices were computed. 

Automotive companies have set requirements for process capability. It is the reader's responsibility to com- 
municate with their customer and determine which indices to use. In some cas^s, it might be best to use no 
index at all. It is important to remember that most capability indices include the product specification in the 
formula. If the specification is inappropriate, or not based upon customer requirements, much time and ef- 
fort may be wasted in trying- to force the process to conform. Section 5 of Chapter 11 deals with selected 
capability and performance indices and contains advice on the application of those indices. 
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iMTRnPUCTION TO CONTINUAL IMPROVEM ENT AND gTA T|?TICAL PRQCESS CONTRQL 

Section 5 

PROCESS CONTROL AND PROCESS CAPABILITY 

The goal of a process control system is to make economically sound decisions about actions affecting the 
procSs This means balancin^the consequences of taking action when action ,s not necessary Covercon rol 
or "tampering") versus failing to take action v^hen action is necessaiy (undercontrol). These nsks must be 
handled, however, in the context of the two sources of variation previously mentioned - special causes and 
common causes. CSee Figure S.) 

A process is said to be operating in staUstical control when the only sources of variation ai-e from common 
causes. One function of aprocess control system, then, is to provide a statistical signd when special causes of 
vSon are present, and to avoid giving false signals when they are not present. This allows approp-^te 
action(s) to be taken upon those special causes (either removing them or, if they arebenefiaal, making them 
permanent). 

When discussing- process capabiUty, two somewhat contrasting concepts need to be considered: 

. Process capability is determined by the variation that comes from common causes. Jt generally rep- 
resents the best performance (i.e., minimum spread) of the process itself, bs demonstrated when the 
process is being operated in a state of statistical control while the data are bemg collected, irrespec- 
tive of where the specifications may be with respect to the process location and/or spread. 

• Customers, however, internal or external, are more typically concerned with the overall output of 
the process and how it relates to their requirements (defined as specifications), irrespective of the 
process variation. 

In general since aprocess in statistical control can be described by a predictable distribution the Proportion 
ofin-sp^ StLn^rts can be estimated from this distribution. As longas the process remains m statistical 
ontro a^dToes not undergo a change in location, spread or shape, it >^ 1 ° rn^o' ss'orS: 

distribution of in-specification parts. The flrst action on the process should be to locate the process on ^e 
If the process spread is unacceptable, this str-ategy allows the mimmum number of out-of-spec,fica- 
Smarts to be produced. Actions on the system to reduce the variation from common causes are "^^^^ 
required tp improve the ability of theprocess(andits output) to mcetspecifications consistently Foram^^^^^^ 

specificunderstandingof the Subject of process capability, process performance and the assumptions associ- 
ated with it, refer to Chapter 11, Section 5. 

In shorttheprocessmustfirstbebroughtinto statistical control by detectingandacUngupon special cau^^^ 
of Son Then its performance is predictable, and its capability to meet customer expectations can be 
assessed. This is a basis for continual improvement. 

Every process is subject to classification based on capability and control. A process can be classified into 1 of 
4 cases, as illustrated by the following chart: 

CONTROL 



MEETING REQUIREMENTS 


IN 

CONTROL 


NOT IN 
CONTROL 


ACCEPTABLE 


CASE! 


CASE 3 


NOT ACCEPTABLE 


CASE 2 


CASE 4 
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